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1 
This invention relates fo a gauge and more 
particularly fo an inspection or checking gauge 
primarily intended for use in checking the rela- 
tionship between the axes of intersecting sur- 
faces, as in an article which has a bore and an 5 
intersecting cross hole or in an article which 
has an outer cylindrical surface and a cross hole. 
In the manufacture of machinery or apparatus 
it is hot uncommon to mass-produce parts such 
as crank arms or levers according to a pattern 10 
in which the part has a bore by means of which 
the part is mounted on a shaft and in which the 
part and the shaft are drilled or bored crosswise 
of the axis of the shaft to provide a cross' hole 
which receives a pin for fixing the part to the 15 
shaft. In such cases, it is obvious that the axis 
of the cross hole must bear the saine relationship 
to the bore in the part_ as it does to the outer 
cylindrical surface of the shaft. In the simplest 
example, the axis of the cross hole should theo- 2O 
retically lie on a diameter of the inner cylin- 
drical surface forming the bore in the part or of 
the outer cylindrical surface forming the out- 
side diameter of the shaft. It will further be ob- 
vious that misalignment of the cross hole with '25 
respect to one or the other of the parts will ren- 
tier it diûïcult if not impossible to insert the con- 
necting pin when the parts are assembled. 
Special jigs and fixtures have heretofore been 
devised for setting up the parts in the drilling or 
boring operation so that the correct relationship 30 
between the bore or outer surface and cross hole 
will be obtained. However, because of wear in 
the fixtures incident to use thereof, it is expedient 
to check these fixtures from rime to rime to as- 
certain whether tolerable accuracy is being 35 
maintained. The simplest form of check can be 
ruade by an inspection of the product itself; that 
is to say, the relationship between the bore or 
surface and the cross hole can be measured and 
the inaccuracy, if any, determined, whereupon the 40 
necessary adjustment may be ruade in the manu- 
facturing equipment if such adjustment is re- 
quired. As is well known, such checking of-the 
finished articles is marie from rime to rime by 
inspecting personnel equipped with the neces- 45 
sary instruments. 
The instruments heretofore known and Used 
for the purpose of making the inspection referred 
to above included, among other things, a surface 
plate, V-blocks, indicators, and height gauges. 50 
These instruments had to be set up from time to 
time according to the particular job and consid- 
erable rime and effort were involved in making 
the requisite inspection. In addition, the inac- 
curacy in the relationship between the bore or $$ 

2 
surface and the cross hole had tobe completed 
and reduced to familiar units of linear measure- 
ment, such as thousandths of an inch, so that 
it would be known what adjustmênt to make in 
the drilling or boring apparatus. 
According to the present invention, the com- 
plicated system of inspection is eliminated and 
is replaced by a simple procedure involuving the 
use of a gauge including means providing a pair 
of longitudinally extending, non-parallel edges 
representing respectively the base and the hy- 
potenuse of an imaginary right triangle. The 
base edge of the gauge is provided with a scale 
including indicia in the form of a plurality of 
graduations representing units of linear measure- 
ment, such as thousandths of an inch. The taper 
of the hypotenuse edge, or the angle between the 
edges, is in thousandths of an inch, for example, 
and the scale and taper are so related that the 
taper in thousandths of an inch per inch is twice 
that of the number of graduations per inch on 
the scale. In one form of the invention, for 
the purpose of checking the relationship between 
a bore and a cross hole, a pin is inserted through 
the cross hole so as to divide the bore into sub- 
stantially equal halves; the gauge is inserted into 
the bore with the scale edge lying along an ele- 
ment of the cylindrical surface forming the 
bore, the tapered edge engaging the proximate 
side of the pin. The extent to which the gauge 
can be inserted between the pin and the proxi- 
mate surface portion of the bore is determined 
by the wedging action that occurs between the 
gauge and the pin. This extent of insertion is 
read on the scale on the gauge. The gauge ls 
then withdrawn and reinserted at the opposite 
side of the pin and a similar reading taken on 
the scale. The two are compared and the dif- 
ference, if any, in thousandths of an inch is 
noted. If the difference is within the accepted 
tolerances, no adjustment need be ruade in the 
manufacturing equipment. However, if the dif- 
ference is outside the accepted tolerances, the 
reading will immediately indicate to what extent 
the equipment must be adjusted. 
On the basis of the foregoing, it is accord- 
ingly a principal object of the invention to pro- 
vide an improved gauging or inspection means 
that is simple in construction and accurate and 
eûïcient in use and one that may be readily sub- 
stituted for previously known methods and de- 
vices with pronounced savings in rime, labor, and 
skill of personnel involved. 
A further important object of the inventionis 
to adapt the gauging means referred to above for 
use in articles or prts in which the surface sur- 
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rounding the bore to be checked is irregular, 
fo the end that the comparative readings can be 
taken on the saine or a similar point so that the 
readings will be accurate. In this respect, itis 
an object to provide a simple and inexpensive 
instrument or gauge. 
A further object is fo utilize the principles of 
the invention for the purpose of checking the 
relationship of a cross hole to an external sur- 
face, such as in the case of a cylindrical shaït hav- 
ing a cross hole therethrough. In this form of 
the invention, it is an object to provide a simpli- 
fied instrument or gauge comprising relatively 
few moving parts and fo provide one of the parts 
with an easily readable scale which eliminates 
computation and the application of mathemat- 
ical formulae. 
The foregoing and other important objects and 
desirable features inherent in and encompassed 
by the invention will become apparent fo those 
skilled in the art as preferred forms of the in- 
vention are fully disclosed in the following de- 
tailed description and accompanying sheets of 
-drawings in which: 
Figure 1 is a side elevational view of a pre- 
ferred form of gauge for checking the re!ation 
ship between a bore and a cross hole; 
Figure 2 is an. end elevational view of the 
structure of Figure 1, the view being taken in 
the direction indicated by the arrows on the 
line 2--2-of Figure 1; 
Figure 3 is a perspective view of a representa- 
tire article or part on which the gauging or 
$pecting operation can be perïormed by the 
gauge shown in Figures i and 2; 
Figure 4 is an end elevatlonal view of the part 
or article shown in Figure 3; 
Figure 5 is a view fllustrating the procedure 
-in checking the relationship between the bore 
and cr0ss-hole in an article such as illustrated in 
.Figures 3 and 4; 
Figures 6 and 7 are views illustrating succes- 
sive steps in the procedure involved in checking 
an article or part such as that shown in Fig- 
ures 3 and 4 but in which such part or article 
bas an irregular surface surrounding the bore; 
Figure 8 is a view of a modified form of the 
invention embodied in a gauge for the purpose 
of checking the relationship between a cross hole 
-and the outer surface of a shaït, the shaft or 
.part being represented in section in the view; 
Figure 9 is a perspective view of such part or 
 shaft; 
Figure 10 is an end elevational view of the 
 gauge shown in Figure 8; 
Figure 11 is a ïragmentary plan elevational 
view of the gauge shown in Figure 8 as viewed 
.along the line  --  of Figure 8; and 
Figure 12 is ä view of a further modified forn 
of instrument. 
In the drawings, the gauge shown in Figures 
1, 2, 5, 6 and 7 is drawn fo a scale in which nine 
inches equal one foot. The scale of the drawing 
of the guge in Figures 8, 10 and 11 is ïull sized. 
In each case, due allowance must be marie for 
reduction of the drawings in the printing of 
patent copies. 
As the description progresses, if will become 
apparent that the principles of the invention 
may be readily utflized in the gauging or inspec- 
tion of parts Or articles differing somewhat ïrom 
those illustrated; for example, the parts may 
bave surfaces-or configurations differing ïrom 
those illustrated. Likewise, the cslibration .of 
the_scale and the relationship of the taper there- 

4 
to may be ruade in accordance with units 
measurement other than thousandths of an inch. 
The examples illustrated are representative 
part shapes and units of linear measurement 
5 most commonly used in this country. 
The part fo be checked, as shown in Figures 
3 and 4, is designated in its entirety by the 
numeral 2{} and is provided with an axial bore 
which provides a surface of generation about 
10 an axis A--A (Figures 3 and 4). The upper sur- 
îace of the part 2{} that surrounds the bore 
is provided as a substantially fiat radial surface 
22. The part is ïurther provided with a cross 
hole 23--23 which theoretically has ifs axis 
15 (Figure 4) coinciding with a diameter of a circle 
-included in the infernal cylindrical surface of 
the bore 21. The line B--B is further included 
in a plane that intersects the axis A--A of the 
bore at right angles fo said axis. When viewed 
2O from above, as in Figure 4, a plane passed axially 
through the bore 2  and including the axis 
divides the bore into substantially two equal dia- 
metrically opposed heni-cylindrical portions. 
Since the fiat radial surface 22 is at right angles 
25 to the axis A--A, diametrically opposed portions 
thereof, as at 24--25, will be identically related 
fo the axis B---B of the cross hole 23--23. 
The gauging instrument shown in Figures 1, 
5, 6 and 7 includes means providing a pair oî 
3O non-parallel edges. This means in this ïorm 
of the invention preferably comprises a hardened 
steel gauge member 3{} having non-parallel edges 
3 and 32, these edges representing respectively 
the base and the hypotenuse of an imaginary 
35 right triangle. For purposes to be set ïorth be- 
low, the longitudinal gauge member 30 is pro- 
vided with a groove 33 running lengthwise there- 
of. Inasmuch as the gauge 3{} is intended pri- 
marfly for use in connection with curved sur- 
4O faces, the edge 3 is rounded on a slight radius. 
as indicated at 34 in Figure 2. 
The gauge 3{} carries for longitudinal adjust- 
ment thereon an indicating member 35 which 
includes a head 3B and a projecting leg portion 
45 3. The head 3{} is slotted at 33 (Figure ) to 
receive the gauge member 3. A screw 39 passes 
through the head on an axis normal fo the edge 
3 of the gauge 3{} and has a hooked end {} that 
is slidably received in the longitudinal groove 33. 
50 An adjusting nut 4 is threaded on the outside 
end of the screw 39 and serves fo hold the indi- 
cating member 35 in any selected position on the 
gauge member 3{}. The construction may fol- 
low closely that of conventional adjustable 
55 squares. 
The gauge member 3 is provided along the 
base edge 3 thereoï with a scale or indicia 45 in 
theïorm of aplurality of gradulations or divi- 
sions representing units of Iinear measurement. 
60 In the present case, the graduations or divisions 
of the scale 45 are readable in thousandths of an 
inch; although, it wfll be understood that any 
other units of linear measurement may be sub- 
stituted thereïor. In ortier that the scale may 
65 be readfly adapted to the most common inspec- 
tion procedures, the scale 45 bas been constructed 
so that the distance between each graduation is 
equal fo .one-thirty-second part of an inch. 
Since, as wfll hereinaïter appear, itis only the 
70 differences in readings, and hOt total distances 
with which :the gauge is concerned, the gradua- 
tions have been numbered .at every ïourth one 
thereoï from 4 fo 100 and the numbering is re- 
peated .thereafter. Inasmuch as :the graduations 
75 .are onethirty,second. oïan :inch apart« there will 
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be thirty-two graduations per inch. In the 
drawings, certain of the graduations have been 
omitted to eliminate undue repotition, but  it 
wlll be understood that the graduations extend 
throughout the length of that portion of the 
gauge along the base edge 
The taper of the edge 32 is uniform with re- 
spect to the base edge 3[ and is so constructed 
that the taper in the aforesaid unit of measure- 
ment (thousandths of an inch) per inch is twice 
the number of graduations per inch on the scale 
45. In other words, the scale 45 and the taper 
of the edge .2 are arranged according to the for- 
mula 
T=2N 
wherein 
T=taper in thousandths of an Jnch per inch, and 
N=the number of graduations per inch on the 
scale 45. 
In the present case, there are 32 graduatiom 
per inch on the scale 45. Hence, the taper of the 
edge 32 with respect to the edge 31--or the angu- 
lar relationship of non-parallelism between the 
edges--is .064" per inch. 
The use of the scale to the extent described 
wfll now be set forth in connection with the nec- 
essary gauging operations for the checking of the 
part or article 20, as shown in Figure 5. As an 
adjunct to the use of the gauge member 30 there 
is provided a checMng pin or member 50 which 
is inserted in the cross hole 23--23. The pin thus 
divides the bore 2 into two substantially 
ametrically opposed hemi-cylindrical portions. 
It is immaterial whether the pin 5{} fits the cross 
hole 23--25 loosely or tightly, since, as aforesaid, 
the concern of the gauge is with comparative 
readings and hot total distances. 
In Figure 5, the axis of the cross hole 
has been shown off center to the left of the axis 
A--A, as represented by the line C--C. The pin 
5{} has a loose fit in the cross hole 23--23. The 
gauge 3{} is inserted as shown with the straight 
edge 3 lying along an element of the inner cy- 
lindrical surface of the bore 2 at the left side 
of the pin 5{}, this edge thus engaging a surface 
portion of the bore 2 diametrically at one side 
 of the pin. The gauge member is inserted so that 
a wedging action results because of engagement 
of the edge 3 with the surface portion and en- 
gagement of the tapered edge 32 with the left 
side of the pin 5{}, the pin being displaced to the 
right as illustrated. The extent of insertion of 
the gauge member 3{} as aforesaid can be read on 
the scale 45 by noting the nearest graduation to 
the radial face portion 24 at the left side of the 
part 20. In this case, if reads .017 inch. The 
gauge member 3{} is now withdrawn, reversed, an 
reinserted at the opposite side of the pin 50, as 
shown in dotted lines in Figure 5. The pin 5{} 
wfll now be displaced to the left, as indicated; 
and, since the cross hole 23--23 is actually off 
center to the left, the gauge member 3{} may be 
inserted to a greater extent than before. The 
reading can then be taken on the scale 45 at the 
radial face portion 25. Since, as aforesaid, the 
radial face portions 24 and 25 bear the saine re- 
lationship to the true center of the cross hole 
23--23, the comparative readings will be arcuate. 
It wfll be noted in Figure 5 that the scale, in 
ifs dotted line position, has been inserted into the 
bore to an extent which will give, at 25, a read- 
ing on the scale 45 of .034 inch (hot shown). 
The previous reading of .017 is subtracted from 
the reading .034 inch to give a result of .017 inch, 

which is the amount that the axis of the cross 
=hole 2323 is off center as respects the axis AA 
of the bore 2 I. 
By way of explanation of the relationship of 
5 thetapered edge 32 to the base edge 31, it should 
be noted, as an important feature of the gauge, 
that no mathematical computations are neces- 
sary; the inspector merely makes the comparative 
readings as stated above. The elimination of 
10 mathematical computations is accomplished by 
arranging the taper so that if is equal in thou- 
sandths of an inch per inch fo twice the num- 
ber of graduations per inch on the scale 45; that 
is, the taper is .064 inch per inch and there are 
15 thirty-two.graduations per inch on the scale 45. 
If the taper were .032 inch per inch as compared 
- to thirty-two graduations per inch on the scale 
45, if would be necessary fo take the readings at 
24 and 25, subtract the smaller from the larger, 
20 an.d divide the result by two, inasmuch as the 
gauge measures, in effect, the distance between 
the actual center of the cross hole and the proxi- 
mate surïace of the bore 2! ai each side of the 
axis of the cross hole. However, the difference 
25 between the two distances is hot the amount that 
the cross hole is off center as respects the axis 
A--A, since this difference must be divided by 
two. For example, take the instance of a cir- 
cle having a radius of two inches; select a point 
30 on a diameter of that circle one inch from the 
center of the circle. It wfll be round that the 
selected point is one inch from the proximate 
peripheral portion oï the circle and three inches 
from the remote peripheral portion of the circle 
35 on the same diameter. Yet, the eccentricity of 
the point Is only one lnch. According to the pres- 
ent invention, the computation covering this 
phase of measurement is built into the gauge. 
It wfll be understood, of course, that the same 
40 sult would follow in the event that different 
units of linear measurement were used. In the 
case of checking extremely small parts, wherein 
the bore and the cross hole would be small, a 
gauge could be constructed according fo the above 
45 formula so that the scale 45 would bave sixteen 
graduations per inch, each representing a thou- 
sandth of an inch, and the taper of the edge 
32 with respect fo the edge 3 would be .032 inch 
per inch. In this respect, among others, the 
50 present case differs materially from the ordi- 
nary taper gauge heretofore known and used for 
the purposes of measuring distances between two 
points. No prior instrument known fo applicant 
bas been used for the purpose aforesaid; norhas 
55 it included therein the feature of eliminating 
mathematical computation. 
The gauge as used in the checking procedure 
just described can be used without the indicat- 
ing member .5, inasmuch as the part 2{} is pro- 
60 vided with the uniform diametrically .opPosed 
portions 24 and 25. However, many cases occur 
in which the surface surrounding the bore is ir- 
regular. Such an instance is i11ustrated in Fig- 
ures 6 and , wherein a part or article is desig- 
65 nated generally by the numeral 5{} and is shown 
as having an axial bore 6 and a cross hole 
The part is further represented as having an ir- 
regular surface 63 at the mouth of the bore 
this surface having a high point 64. In gauging 
70 a part such as this, the cross pin or member 
is used as in the instance described before, this 
pin being inserted in the cross hole 52. The 
gauge 3, carrying the indicating member ., is 
used as beïore; that is, the gauge member 3 is 
75 inserted between one side of the pin 5 and the 
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 proximate surface of the bore 61. The indicat- 
-lng member 35 is brought down on the member 
3{} until the leg or arm 37 contacts the high point 
54 on the part or article 5{}. Opposite edges of 
the head 36 are accurately machined to provide 5 
portions .cooperating with the scale 45, as at 
in Figure 6. 
The reading on the scale 45 at 65 is 47, which 
in thousandths of an inch is .047. The scale 
withdrawn from the position of Figure 6 and 
inserted at the opposite side of the pin as in Fig- 
ure 7. In this instance, the cross hole 
 accurate with respect to the axis of the bore 
.and the head 35 of the indicating member en- 
gages the high point 64 in such mannr that t5 
the reading on the scale 46 (not shown in this 
figure) will be the saine as the previous reading. 
In the event that the cross hole were o17 center, 
.a difference in .the reading would be indicated by 
.a comparison of the readings and the exten of 2O 
inaccuracy of the cross hole 52 could readfly 
be determined. The underlying principles of the 
construction and operation as set forth in con- 
nection with Figure 5 are inherent in the use of 
the complete scale as shown in Figures 6 and 7. 25 
The indicating arm 37 makes if easy fo take a 
reading on any point fixed with respect to the 
cross hole 62. In a similar manner, the read- 
ing could be taken in relation fo the cross pin 
5{} itself by providing an indicating arm the 30 
equivalent of the arm 37 which would extend 
into the bore for adjustable engagement with the 
pin 50. However, as a practical marrer, the 
sizes of bores likely fo be encountered places too 
great a limitation upon an alternative means of 
the .type described. On the other hand, if is hOt 
outside the scope of the invention fo employ the 
suggested means. 
Those principles of the invention embodying 
the means providing a pair of non-parallel edges 4,0 
in whch the aper of one is related to the scale 
of another in the manner aforesaid is carried 
over into the modification shown in Figures 8-11. 
In connection with these figures, a part or article 
is shown ai 7{} as representative of a shaft or 
similar part having an external cylindrical sur- 
face intersected by a cross hole . The gauge 
in thiscase preferably comprises a carrier ruera- 
ber 75 which bas rigidly fixed fo one end thereof 
a tiret leg member 76. Opposite lengthwise 
edges of the carrier member 76 are accurately 
machined and provide for carrying means in the 
form of a head 77 to which is affixed a second 
teg member 78. Both leg members 
project alongside each other from the carrier 55 
member 75 and are normally spaced apart. 
Means for varying the spacing between .these leg 
members is provided on the head 77 and carrier 
member 75, this means taking the form of an 
adjustable screw 79 which is threaded .into the 
head 77 and which is engageable with a brass 
or steel slide member 8 for securing any selected 
position of the head on the carrier member. 
The relationship between the leg members 
and 76 is uch as to provide a tiret or straight 
edge 8! and a non-parallel or tapered edge 82, 
tae former being on the leg member 6 and the 
latter being on the leg member 76. The leg 
is provided along the straight edge  with a 
scale includLug indicia in the form of graduations 70 
similar to thcse on the member 3; that is, the 
graduations along the edge  are thirty-two 
pr inch and represent thousandths of an inch 
in the final analysis. The taper of the edge 
with respect fo the edge 8! is the same as the 75 

taper .of the edge 32 wlth respect .to the edge 3i, 
previously described. 
The use of this form of gauge means is -in- 
dicated in Figure 8. The head 77 is adjusted on 
the carrier fo any-selected position sufficient to 
include the thickness of the indicated part of 
the shaft 7{} between the spaced apart .non- 
parallel edges 8 and 62. This distance is not 
critical, except as aforesaid, since, as stated 
above, the gauge means is concerned with com- 
parative readings and hot total distances. The 
leg 76 is inserted into the cross hole 7! with the 
tapered edge 82 riding on or engaging a portion 
of the external cylindrical surface of the part 
7{}. The fact that the leg 76 is narrower than 
the diameter of the cross hole 7! is immaterial, 
for the reasons stated above. The wedging ac- 
tion that occurs because of the engagement of 
the legs with the portions indicated determines 
that the relationship of the components is suf- 
ficient to provide for a reading on the scale on 
the leg 7, which reading is taken af the portion 
of the part 7 in which the outer cylindricgl sur- 
face intersects the scale, which in f:ae present 
stance is a reading of :06 inch. The gauge 
means is now withdrawn and reinserted so that 
the leg 8 is af a diametrieally opposite portion 
of the cylindrical surface of the part 7. A 
second reading is taken and the two readings are 
compared, the difference, if any, representing the 
amount in thousandths of an inch that the axis 
of the cross hole 7! is off ïçom the axis of the 
cylindrical surface of the part "0. 
The description in this respect is abbreviated 
in the interest of avoiding repetition, since the 
underlying principles are the saine as those dis- 
cussed above in connection with the gauge ruera- 
ber 3{}. it will be seen that all attributes of the 
gauge member {} are present in the gauge ruera- 
ber or instrument 
In the form of the gauge shown in Figure 12, 
the scale bas been placed on an additional ruera- 
ber to provide for reduction in over-all size of 
the gauge. Here, the gauge is similar to that 
shown in Figures 8-11, and is used for checking 
the part {} or a similar part. This gauge in- 
cludes a carrier 86, a first leg 86 fixed to the 
carrier, a second leg 87 fixed to a head 85 which 
is adjustable on the carrier, and measuring 
means comprising a rod $ vertically slidably 
carried at  on the carrier and having 
at its lower end. A pointer 92 is provided at 9{} 
for cooperation with a scale 93 on the rod. 
The tapered relationship between the proxi- 
mate edges oï the legs 86 nd 67 is the saine as 
that between the edges $9 and ! of the gauge 
of Figures 1-7 or the edges 8 ! and 62 of the gauge 
of Figures 8-11. The scale 93 is constructed like 
the scale  and accomplishes the saine result. 
In use, the leg 66 is inserted into the cross.hole 
7,! and the tapered edge on the leg 87 utilized 
to determine the relationship between one side 
of the cross hole. and a point on the outer sur- 
face of the part 7{}. The rod 69 is moved down- 
wardly in the means 9{} until the T 9  tests on the 
Upler portionof the lart 7 across the cross hole 
7i. The reading is taken-on .the icale 93-.at 92. 
The gauge is withdrawn, reversed and the .opera- 
tion repeated ai the other side of the part, just 
as in the case of the :gauge of Figures 8lL ex- 
cept that readings are taken and compared on 
the scale 93 on the rod 69 rather than directly 
on the leg, as at 76. 
As stated above the units of measurement em- 
ployed may be varied to suit £he particular meas- 
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urement systems employed. Similarly, the com- 
ponents of the gauges may be ruade of different 
sizes to accommodate larger or smaller parts, it 
being readily conceivable that the gauges could 
be provided in sers for that purpose, thus elimi- 
nating an extremely long universal gauge. These 
gauges could also be used on parts of polygonal 
or other sectional shapes. However, either 
pedient may be resorted to if desired. Other al- 
terations and modifications in the preferred 
ïorms of the invention fllustrated may be re- 
sorted to without departing from the spirit and 
scope of the invention as defined in the appended 
cla-im. 
What is claied is: 
For use in gauging an article having a bore 
and a cross hole crosswise of the bore; gauge 
means for checking the relationship of the cross 
hole to the bore, comprising a gauge pin of a 
diameter no greater than that of the cross hole 
and adapted to be instered through the cross hole 
and of sufflcient length to extend across the bore 
so as to be spaced radially from a proximate 
inner surface of the bore; an elongated gauge 
member having divergent longitudinal edges and 
provided along one of said edges with measuring 
means including indicia representing divisions of 
a unit of measurement, said divergent edges 
tapering from a large end of the member wider 
than the distance between the one side of the 

10 
gauge pin and the proximate inner surface of the 
bore fo a small end narrower than said distance 
so that the member may enter and be lightly 
wedged across said radial space; and an arm 
5 carried on the member for adjustment length- 
wise of the member and engageable with an 
ternal portion of the article and cooperative with 
said indicia to provide for reading of said indicia 
as to the extent of entry of the member into said 
!0 radial space. 
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